Different value-belief systems influence the importance placed upon ecosystem services (ES) and their benefits, in particular cultural ecosystem services. We mapped forest values to interview narratives across four biocultural themes deemed relevant by Tuawhenua Mā ori in New Zealand: (1) importance of place; (2) capacity of forest to provide; (3) connection between forest and community; and (4) future aspirations. Mauri (life force), mahinga kai (food procurement), oranga (human well-being) and te ohanga whai rawa (economic development) were the values identified most frequently across the four community-based themes. Ahikā roa (connection with place) and mahinga kai were the most frequently assigned values to Themes 1 and 2 respectively, while mauri was the value expressed most frequently in relation to Themes 3 and 4. While provisioning services contribute to the immediate well-being of indigenous peoples, cultural services associated with these activities are also vitally significant as they constitute the embodiment and growth of the culture and cannot be substituted. The comprehensive articulation of indigenous peoples' values within an ES framework can assist with developing a common language within environmental decision-making processes and tools across cultures.
Introduction
Ecosystem services (ES) are functions of the natural world that are beneficial to human beings (Fagerholm et al., 2012) . The established ES framework includes provisioning services (e.g. freshwater water), regulating services (e.g. pollination), supporting services (e.g. soil formation) and cultural ecosystem services (CES; e.g. recreation) on which humans are fundamentally reliant (MEA, 2005) . The quantification and valuation of ES can be fraught and comprised by subjectivity, CES are generally accepted to be the most difficult to measure because they are, by nature, often intangible (Daniel et al., 2012) . CES are defined as the contributions by ecosystems to non-material benefits (e.g. capabilities and experiences) that arise from complex and dynamic relationships between ecosystems and humans (Chan et al., 2012a; Fagerholm et al., 2012) . Six key CES benefits are typically recognised: (i) cultural diversity and identity (e.g., sense of place); (ii) spiritual and religious values, knowledge systems (e.g. education); (iii) inspiration (e.g., typically for the arts and folklore); (iv) aesthetic values; (v) cultural heritage values, and (vi) recreation and ecotourism (Costanza et al., 1997; MEA, 2005) .
The characterisation and relative emphasis on ES benefits, in particular CES's in different societies is influenced heavily by social, economic and political organisation and diverse societal worldviews. Diverse cultural worldviews create differences in how societies relate to, value and understand the environment. In a critique of the human-nature relationship within an ES framework, one argument suggest that the framework separates people from the environment, which is contrary to an indigenous worldview as it potentially promotes an exploitive human-nature relationship (Greenhalgh and Hart, 2015) . A counter-argument however suggests that ES could reconnect society to nature through its CES (Greenhalgh and Hart, 2015) . The central idea held by many indigenous cultures that people are an integral part of nature has led some studies to challenge the efficacy of aligning indigenous peoples' values within CES categories (Pert et al., 2015a) . The importance of recreation and ecotourism and the aesthetic qualities of areas were identified as highly regarded values in western societies with access to surplus wealth and leisure time (MEA, 2005) . and kinship (internal community relationships, networks and connections); strong indigenous governance and regimes of joint management; and stewardship which includes collective community responsibility for the environment that includes protection and revitalization of culture as highly relevant to their communities (Graham et al., 2003; Gould et al., 2014; Gould et al., 2015; Lyver et al., 2016a) . These differences have led some researchers to suggest that it would be more appropriate to align indigenous peoples' values to categories consistent with ''interlinkages in biocultural diversity" (Hill et al., 2011; Pert et al., 2015a) . It is therefore important to question whether the fundamental relationship between indigenous peoples' and nature are appropriately accounted for within the ES framework (Walker, 2004) .
The global significance of forests to humans means they have a deeply ingrained presence within value-belief systems of many cultures. Cultural heritage values associated with forests are linked strongly with peoples' identities and association with place, customs and protocols, stories, songs, dreaming and poetry (Edwards et al., 2016; Gould et al., 2014; Pert et al., 2015a; Plieninger et al., 2013) . Indigenous forest peoples in particular exhibit a complex matrix of values that shape and guide their attitudes, beliefs and relationships with the forests in which they live (Rickenbach et al., 2017) . The diversity in how forest CES are valued by different cultures however can create potential for conflict between user-groups (e.g. tourists and indigenous peoples), especially as activities like recreation and tourism expand globally (e.g., Fagerholm et al., 2012) . The political and social marginalisation of indigenous peoples around the world means that their values have often been subordinate to those of the dominant culture and less well covered within ES assessments (McMichael et al., 2005; Pert et al., 2015a) .
While recognising that challenges exist around identifying, describing and measuring CES from the perspective of indigenous people, an increasing number of studies have used participatory approaches to map indigenous perceptions of values and benefits (Chan et al., 2012b; Ens et al., 2015; Greenhalgh and Hart, 2015; Pert et al., 2015b) . In this study, we initially mapped forest values to interview narratives across four themes deemed relevant by Tuawhenua Mā ori in New Zealand: (i) importance of land and forest; (ii) how have the forests and rivers provided for the community: (iii) connection between the health of the forest and community; and (iv) the aspirations of the community for their forests. The framing of interviews and alignment of values initially around these four themes, rather than ES categories, provided context that community members were more familiar with than an ES framework. We follow Olson and Zanna (1993) in defining values as being ''generally conceptualised as higher-order evaluative standards, referring to desirable means and ends of action" (Rokeach, 1973) , which can be influenced heavily by culture, age, sex and race (Timmer and Kahle, 1983) . Therefore, the frequency of values across two age groups was also assessed. Lastly, in the context of our findings we examine whether ES categories provide an effective framework to map indigenous peoples' values. We consider how the loss of key ES influences the viability of indigenous peoples cultures, in particular the delivery and expression of CES.
Methods

Background and study location
The Tuawhenua people are part of the larger T uhoe nation, an indigenous Mā ori tribe from in and around the heavily forested Te Urewera mountain ranges in the North Island of New Zealand (Fig. 1) . Before the Crown-led land confiscations of the last 150 years, the interests of the tribe extended throughout the Te Urewera -the area recognised as the homeland and storehouse of the tribe. The Tuawhenua settlement of Ruatā huna is located in the central part of Te Urewera and currently consists of approximately 72 households clustered around 10 traditional marae (meeting places; Morunga and Tahi, 2013) . The settlement is surrounded by approximately 20,000 hectares of lands of which more than 95% is covered with mixed oceanic temperate rain forest. These lands are owned by the various sub-tribes of Tuawhenua and managed in part by the T uhoe Tuawhenua Trust. The area is also nestled within the much larger forested region of Te Urewera (212,000 ha) -the area that was originally Te Urewera National Park but was devolved as part of co-management arrangements legislated within T uhoe's Treaty of Waitangi land claim settlement (New Zealand Government, 2014) .
Forest canopies on Tuawhenua lands are dominated by evergreen angiosperms such as tawa (Beilschmiedia tawa, Lauraceae) and tawhero (Weinmannia racemosa, Cunoniaceae) with emergent Podocarpaceae conifers (e.g. Prumnopitys spp., Dacrydium cupressinum and Podocarpus spp.). These conifers are prized for their high quality timber and large size (>30 m height,>1m stem diameter). Selective logging between 1950 and 1975 by a private forestry companies removed a large proportion of the conifers from sections of Tuawhenua lands, but in particular from alluvial terraces and accessible toe-slopes. Regeneration and post-logging recovery has been poor leading to the current dominance by shade-tolerant angiosperms, particularly tawa (Carswell et al., 2007) . Current local economic development activities within Tuawhenua's forests are limited to small locally-run eco-tourism and apiculture businesses specialising in guided bush treks and bush honey (e.g. mā nuka, Leptospermum scoparium) production respectively.
The rivers and forests around Ruatā huna have historically provided the community with a valued source of native biota for food (e.g., kerer u, New Zealand pigeon, Hemiphaga novaeseelandiae novaeseelandiae; tuna, long-fin eel, Anguilla dieffenbachii); medicinal plants, construction materials (e.g., tō tara, Podocarpus totara); clothing products (e.g., mauku, hen and chicken fern, Asplenium bulbiferum); firewood (e.g., tawa); and sites for cultural (e.g., waahi tapu, sacred sites) and recreational (e.g., camping) activities. Population declines in some native flora and fauna together with protective government conservation legislation has increasingly restricted access and availability of native species to Mā ori over the last century. Subsequently some exotic species within the forest are now also valued as sources of meat (e.g. red deer Cervus elaphus, feral pig Sus scrofa) and fur (e.g. Australian brushtail possum Trichosurus vulpecula). These exotic species however lack the cultural significance and expressions associated with much of the native flora and fauna. While less than a quarter of the Tuawhenua community now regularly enter and use the forest each week (3 times per week; Lyver et al., 2016b ) they continue to associate with the forest and its waterways for spiritual, intellectual and physical sustenance.
Survey interviews with Tuawhenua forest users
This study emerged from discussions between researchers and the Tuawhenua community as part of a 15-year forest research initiative. As a first step the concept was formally introduced to Tuawhenua Trust members for feedback, and then to the wider Tuawhenua community through a series of workshops. Guidelines and ethical approval to conduct the research were considered and approved as part of a Memorandum of Understanding between the host research institute, Landcare Research, and T uhoe Tuawhenua Trust. In addition, a signed Cultural Safety Agreement between individual researchers and the Tuawhenua Trust detailed obligations around prior and informed consent, intellectual property and ownership of traditional and scientific knowledge, confiden-tiality, reporting back to the community, process for the release of results and breaches of the agreement, and researcher accountability to the Tuawhenua community.
The aim of our enquiry was to understand how Tuawhenua valued their forests, lands and waterways. From initial discussions with the T uhoe Tuawhenua Trust members four central themes emerged as fundamentally important for the community: (i) the importance of the forests to the community -'importance'; (ii) how forests and rivers generally provided for the community -'provisioning'; (iii) the nature of the connection between the health of the forest and community -'connection', and; (iv) the aspirations of the community for their forests -'aspirations'. Our enquiry therefore focused on these broad themes and used semi-directed interview questions to avoid interviewer bias.
During 2013 and 2014, we conducted 39 interviews with members from the Ruatā huna community. We interviewed the majority of participants individually, but three interviews were conducted with two or more participants (29 male, 14 female; aged 21-83 years). The Tuawhenua authors (PT and BT) selected interview participants based on an individual's exposure to teachings during their upbringing and their practical expertise and experience with the forest. Although some participants lived outside Ruatā huna at the time of the interview, all were originally from the community. All interviews were conducted in the Mā ori language, but later transcribed and translated into English before the content and translations were verified by local research assistants fluent in the local T uhoe dialect.
Identification and mapping of Tuawhenua values to the four central themes
Based on their professional and personal experience, two authors (PL and PT) created an initial set of values for coding against the interview narrative (Table 1) . This values set was reviewed, added to, and verified by a small group of Tuawhenua elders in one-on-one meetings. Further values were identified and added during the inter-rater assessment process. Five interviews were first coded independently by PL and PT and then the consistency in the assignment of values to narratives was assessed. Conflicts over the assignment of values to sections of transcript and the addition of any new values were resolved by joint discussion and agreement between PL and PT. The remaining 34 interview transcripts were then reviewed and values assigned by PL and PT to the narratives. More than one value could be assigned to a passage of narrative. The type of questions asked and the nature of responses from participants determined the mapping of interview narrative and values to one of the four central themes (and ES) .
Consideration of the range of values, their definition and how they were assigned to interview transcripts within each of the themes was conducted with a group of the original participants in a one-day workshop. The workshop was attended by 11 participants (mean age 67 years; age range 61-80 years) and conducted primarily in the Mā ori language. How to treat the universal concepts of tapu (sacredness, something that is forbidden or set apart with an untouchable quality) and noa (without restriction or without conditions) was discussed. Both these concepts were considered inherent within all values defined therefore were not treated as separate values.
Analysis of forest values
We recorded whether each participant identified a forest value (1) or not (0) within an interview narrative aligned to each the four central themes. We used a binomial scoring system rather than a frequency score to negate any potential bias caused by variations in the degree of emphasis an interviewee placed on a value. As an indicator of the relative importance of the values expressed by interviewees, we summarised and compared the percentages of interviews across all four themes in which each value was mentioned according to age class. This process was then repeated for each theme independently.
For each forest value, we first summed the number of interviews where it was assigned at least once to the narrative and expressed this as a percentage of the total possible score (43 participants ⁄ 4 themes = 172). We then assigned participants into two age classes: 60 years (n = 22) and >60 years (n = 21) and (continued on next page) repeated the above for each age class (total possible scores: 60 years of age: 22 participants ⁄ 4 themes = 88; >60 years of age: 21 participants ⁄ 4 themes = 84). This age division was used because persons in the Tuawhenua community are usually considered to be elders once they reach the age of 60 years. We applied Kendall's tau rank correlation coefficient (Kendall, 1938) to test whether the ranking of values varied between older and younger interviewees. Under this test, the null hypothesis states that there is no association between the ranks of two data sets. We then followed the same ranking process for each of the four themes separately, and for both age classes within themes. Also, to assess the linkage between values, the frequency that values were assigned together (pairings) to specific sections of interview narrative was calculated.
Results
Cumulative rankings of forest values across the four key themes
Mauri (life essence; 51% of participants) and mahinga kai (food procurement; 48% of participants) were the two values most frequently assigned to interviews across the four themes combined (Fig. 2) . Despite the majority of values being concomitant with CES, two of the top four most frequently assigned values were linked to provisioning ES (Table 1 ; Fig. 2 ). Overall there was strong evidence for agreement between the two age classes around the frequency of values assigned across the four themes (Kendall's tau = 0.77, p-value < 0.001; Fig. 2 ).
Theme 1: Alignment of values around the importance of lands and forests to Tuawhenua
Ahikā roa (connection to place) was the value identified most frequently in narrative about the importance of lands, forests and rivers (Fig. 3a) . It was also a value that paired most frequently with whakapapa (genealogy), whenua (land and environment) and oranga (well-being; Table 2 ). Ahikā roa and whakapapa were the values most commonly assigned to younger participants whereas ahikā roa and wairua (spirituality) most frequently aligned with the older age group (Fig. 4a) .
''The vision for our children is that these lands remain under community management and that we all can participate in the decision making concerning our lands. We need to actively maintain and exercise our right to self-management within our forest boundaries" (Taawi Te Kurapa, Ruatā huna, 2014).
''Our genealogical ties [to the land] are truly special, and growing up within our forests with the understanding that this is our livelihood, not anywhere else. The winds of Tā whirimā tea [God of the winds] blow through the ranges and the forest. There is a difference between the winds that blow here compared with winds from other areas -like in the towns. When the home winds blow on your return home, it feels like the soft breeze which awakens the spiritual feeling of old and what it means to be bound to our land, to our sub-tribe, and to the wider tribe of Ngā i T uhoe. Everything is bound by our forest environment" (Hariata, Haumate, Ruatā huna, 2014).
Theme 2: Tuawhenua values aligned to the provisioning capacity of forests and rivers
Mahinga kai was identified most frequently in narrative about what the Tuawhenua forests have provided for the community (Fig.3b) . When spoken about by participants it was also most commonly paired with mā tauranga (indigenous knowledge), te kiri ō papa (natural resources) and nga taonga tuku iho o tuawhakarere (traditional treasures) ( Table 2 ). There was little difference in the scores (%) of the top four values expressed by participants in each age class, although older interviewees placed more emphasis on nga taonga tuku iho o tuawhakarere than those 60 years (Fig.4b) .
''He [my father] taught me all. . . all the art of hunting pigs, shooting deer. More or less teaching me how to bring meat home for the family. There was a saying of his, ''you never went wandering anywhere without bringing something home for the family to eat. Whenever you go to the river, you bring a tuna [freshwater long-fin eel] home or just don't go down to play." Stuff like that. I remember a time when he had this beautiful bush horse and the only time he would give it to me was when I went out hunting. He wouldn't just give it to me to ride around the house for that day. His horse had to work, had to bring something home. It wasn't just allowed to catch it and take all my friends for a ride and that. No, no, that horse doesn't go anywhere unless you are going into the bush and carrying meat home" (Spady Kutia, Ruatā huna, 2014).
Theme 3: Values aligned with connections between the integrity of the forest and health of the community
In narrative relating to linkages between the health of the forest and community, mauri was assigned approximately twice as frequently as the next most common value (Fig. 3c) . Moreover, mauri was included in each of the four most frequently occurring pairs of values (Table 2) . Of the top four ranked values, mauri and mahinga kai were expressed most commonly by older participants, while te kiri ō papa (natural resources) and te ō hanga whai rawa (economic development and livelihoods) were more commonly expressed by 60 year olds (Fig.4c) .
''The call, the pull of the forest is great for those who grew up in that environment. I remembered at times when I was heavily burdened and spiritually down, I would come home to the forest. If you grew up in the forest you would go into it and sit on your own and listen to its sounds. The forest used to be a place of deafening noise [e.g. bird song] and spending time will allow me to come right. After a period I would come out and return to work enlightened and healed. That is the remedy or medicine Table 1 for definitions of acronyms.
Table 2
Four most frequent pairings of forest values assigned to narrative of interviews conducted with Tuawhenua participants (n = 43) in relation to each of the four key themes (1) importance, (2) provisioning, (3) connection and (4) for those people who grew up in the forest. The forest is a sanctuary that I go to seek help for my own well-being and health" (Pou Temara, Ruatahuna, 2014).
Theme 4: Values reflected in Tuawhenua aspirations for their forests
Fewer values overall were linked to Tuawhenua aspirations for the forest compared to the other three themes. Mauri and te ō hanga whai rawa were the values most frequently assigned in narrative in relation to this theme (Fig.3d) . Study participants perceived activities such as beekeeping, selective native timber harvesting, and pharmaceuticals as potential provisioning services with economic opportunities for the future. Older participants spoke about te ō hanga whai rawa more frequently than the younger group of participants (Fig.4d) .
''I think if we manage it [the forest] properly, it will also provide employment for our people. And I've got no doubt about it in my mind if we all worked together as a whole of Te Urewera, that we can do all our pest control manually on the ground, rather than having to use 1080 [sodium monofluoroacetate, a commonly used vertebrate toxin]. I'm certain our forest would be a lot healthier . . .. . .. An activity like this would go some way towards mending the health of our community and its making people do some exercise instead of sitting in the house all day" (Tahae Doherty, Ruatā huna, 2014).
''I'm going back in time to when our forest was given to Fletcher's [Fletcher Challenge Ltd., a forestry company] to mill our trees. This gave our relatives from home employment to help feed their families but the forest started to diminish because of the logging processes that took away our Mā ori] having control over the forest and felling the trees in the 1970s as a way to help feed their local families, to help benefit the families, and get employment for their children, in-laws and grandchildren so they wouldn't have to move out of Ruatā huna. There were many families living here in that era. They worked together and on weekends they would engage in sports competitions" (Te Tuhi Taoho, Ruatā huna, 2014).
Discussion
Impacts, dependencies, and trade-offs of key values and ecosystem services
Mauri and mahinga kai were the forest values most frequently assigned to interviews with Tuawhenua elders and forest users (Fig. 2) . Tuawhenua participants emphasized that the diminishment of mauri within their forests has affected their ability to provide traditional forest foods and materials. Mauri is a fundamental environmental value and construct for Mā ori society (Harmsworth and Awatere, 2013 ) that aligns across the four primary ES categories (MEA, 2005; Greenhalgh and Hart, 2015) . The health of mauri refers to whether the appropriate biophysical and spiritual elements of the ecosystem are present and functioning in a way that best nurtures and supports life (Marsden, 1988) . If the mauri of an ecosystem is healthy and vibrant there is a greater likelihood that ES central to the local community will be supported. Factors affecting mauri therefore have the ability to disrupt or strengthen socio-ecological resilience of Mā ori communities and their environments. In this way mauri has been used as the core concept and indicator within cultural impact assessment and monitoring frameworks in New Zealand (e.g., Tipa and Nelson, 2008; Lyver et al., 2016b) and to gauge the potential impact of industrial and economic development on a community's core suite of values (Morgan 2006 (Morgan , 2007 Scheele et al., 2016) .
Trade was an important cultural activity for Mā ori society that linked tribes across New Zealand (King, 2003; Consedine, 2007) . More contemporary forms of primary industries (e.g., farming) followed the arrival of Europeans and persist today, assisted by the settlement of historic land claims (Easton, 2010) . However, balancing the benefits and costs of economic development on ES (e.g., Fig. 4d ), in particular CES, have challenged Mā ori communities and their relationships with the environment as their leaders have endeavoured to improve the tribe's economic future and standard of living for their people (Jolly and Solomon, 2014) . Milling of large native conifers (e.g. mata ı, rimu, toromiro, Prumnopitys ferruginea; tō tara) from Tuawhenua forests between 1950 and 1975 altered forest structure and resulted in a simpler forest dominated by tree ferns and the shade-tolerant, vigorously sprouting broadleaf tree, tawa. The benefits of the forest industry for Tuawhenua were local employment and income that supported people living and working in Ruatā huna while allowing them greater opportunity to participate in community life. The maintenance of ahikā roa (keeping the home fires burning) was considered by Tuawhenua to be a crucial part of defining their identity because it instilled an inherited right to contribute to and make decisions about the land and environment. Therefore, the benefits of working and living locally in the forest industry were weighed heavily against maintaining the integrity and services of the forest environment. The removal of the giant conifers was considered to have diminished the mauri of the forest significantly as it changed the character of the forest and reduced it's capacity to provide the full range of values and services to the community (e.g., collection of food and plant products, flood regulation, primary production, inspiration, and heritage values). Indigenous peoples often live in isolated regions where local industries can offer employment and opportunities for individuals to maintain their connection with their tribal area (e.g., The National Indigenous Forest Strategy -Australian Government, 2005) . However, the impact of these industries can often require a trade-offs against other core values and ES (e.g., loss of ecosystem integrity, access to or availability of traditional food or resources, or methods to acquire and transfer traditional knowledge). The conundrum of trading-off between ES is a global issue and one commonly confronted by indigenous peoples as industries seek to intensify extraction and change landscape use or extract minerals, ores, metals and/or precious stones (Cleghorn, 1999; Jolly, 2014; Parlee, 2015) . Added to this, the undertaking of immediate tangible benefits for communities (e.g. employment) associated with these trade-offs is also often fraught or unrealised (O'Faircheallaigh, 2013) .
While it has been possible for indigenous peoples around the world to partially buffer themselves against the degradation of some provisioning and regulating services (e.g. greater reliance on store-bought foods to replace traditional foods), the loss of CES benefits (e.g. opportunities to develop cultural connection, identity and heritage; maintain and transfer traditional knowledge) linked to these other services has been more difficult to mitigate and had much greater impact (also see Plieninger et al., 2013; Feary and Donaldson, 2015; Pandey et al., 2016) . The introduction of exotic plant and animals into New Zealand's forest and freshwater habitats initially by Mā ori and then more extensively by Europeans resulted in wide-spread extinctions and declines in native biodiversity (Worthy and Holdaway, 2002; Kelly and Sullivan, 2010) . Loss of these native species, combined with the resulting protective conservation laws enforced by a colonial European government, has meant that the foods available to and harvested by Mā ori throughout New Zealand have changed. Tuawhenua now frequently venture into the forest to camp, hunt for exotic species such as red deer and feral pigs for meat, trap possums for fur, or fish for trout (Salmoniid spp.) as alternate food sources to harvesting now protected native birds (e.g. kerer u, kō kō , Prosthemadera novaeseelandiae; or kā kā , Nestor meridionalis) and native freshwater fish (raumahehe, Galaxias spp.). Although exotic species like feral pig and deer are valued and provide a provisioning service for many Mā ori communities, they generally do not have cultural heritage values such as whakapapa, wairua, te reo (language) and t uā kiritanga-a-iwi (cultural identity) associated with them, nor the kō rero tawhito (history of land and people including knowledge of sacred harvest sites) and customary protocols reserved for native taonga (treasured species) like the kerer u, and therefore are not wholly substitutable. Relatively few traditional harvests of native fauna by Mā ori for food and trade remain compared with the pre-European settlement period (see McKechnie et al., 2010; Jellyman, 2012; Jones et al., 2015) . Mā ori now place much greater reliance on store-bought foods.
The role of provisioning services in maintaining and growing cultural services
Provisioning service opportunities support not only food security but also the integrity of indigenous cultures globally (Kuhnlein et al., 2013) . The range of values identified in this study (e.g. Fig. 3b ) contributes extensively to the quality of life for individuals in often isolated communities. Provisioning and sharing of food was an important practice that demonstrated manaakitanga (the practice of caring for people) and facilitated individual and community well-being. The practice also contributed to the custom of matemateone (a commitment to community caring and togetherness). The harvesting of forest foods and resources for other families was often the principal reason for Tuawhenua community members being in the forest (Fig. 3b and c) . These activities were vital mechanisms for the practice and reinforcement of customary lore and processes, the transfer of knowledge, monitoring forest health and maintaining community interaction and resilience (Lyver et al., 2016b) . Despite the level of reliance on the forest declining over the past 30-40 years, it still remains an important reservoir of food and other culturally important materials (e.g., medicinal plants) for the Tuawhenua community.
Loss of these opportunities and practices, especially around cultural keystone species (Garibaldi and Turner, 2004) , has the potential to damage cultural integrity of the community irreparably. Large-scale declines in kerer u abundance in Te Urewera have resulted in an attrition of Tuawhenua cultural expressions associated with this species over the last 75 years (Timoti et al. unpubl. data) . The over-hunting of bison (Bison bison) from grasslands in the United States during the 1800s undermined not only the food security of many Amerindian populations, but also the knowledge and many of the cultural expressions and processes linked to that species (Butler and Oluoch-Kosura, 2006) . More recently, unprecedented declines in the George River barren-ground caribou (Rangifer tarandus groenlandicus) herd from 800,000 animals in the 1990s to approximately 9,000 in 2016 in Labrador and Quebec, Canada (Foreign Affairs Publisher, 2017) has threatened not only food security of local Inuit and Innu but also the integrity and maintenance of cultural identity, practices, knowledge and customs linked to the caribou (Kendrick, 2013) . The loss of fishing opportunities for the Kyuquot-Checleset First Nations community, in British Columbia, Canada has been attributed to loss of knowledge and identity in the community's youth (Chan et al., 2012a ). These examples demonstrate that while provisioning services contribute survival of indigenous communities, the cultural services that result from these activities are vitally significant as they define and constitute the life force of the culture. Without these provisioning service opportunities, indigenous peoples risk losing their identity, knowledge systems, diversity of practices and transformative experiences to grow their cultures (Chan et al., 2012a; Lyver and Tylianakis 2017) . While challenges to understand and quantify the spectrum and depth of these cultural services within indigenous societies exist (Venn and Quiggin, 2007) , they need to be recognised as a critical part of any ES assessment that engages with indigenous communities.
A diversity of values strengthens ecosystem service frameworks
The dimensions that characterise indigenous peoples' worldviews, knowledge, environmental citizenship, and reasons for action are often subjugated or over-looked in ES assessments and environmental planning frameworks of western industrialized societies (Roberts, 2010; Chan et al., 2012a; Walsh et al., 2013) . Failure to capture the spectrum of features that shape people's perceptions of value holds implications for the legitimacy and effectiveness of decisions taken on the basis of any valuation, irrespective of how it is formed (O'Neill and Spash, 2000) . However, it is necessary to reflect upon which and whose values are taken into account (Hilier, 1999) . The power asymmetries existing with environmental management, and even co-management arrangements, can restrict the goal of building a common sense of purpose (Armitage et al., 2008) . The concept of spirituality commonly forms the basis of indigenous peoples' connection to the land (e.g., Grieves, 2009; Kingsley et al., 2013) , however, the role it plays often remains unclear, isolated and under-valued in environmental planning and management (Houde, 2007) . It is often the case that values like whakapapa or wairua are treated as 'cultural constructions', which imply that they are symbolic, rather than real (Ingold, 2000) . While ES frameworks can facilitate the inclusion of intangible or non-material benefits, the articulation of CESs is often challenging and therefore not easily accommodated.
The diversity of values associated with the different actors and stakeholders affected by and contributing to environmental management can be often great. National-level account of indigenous peoples' values and perspectives requires policy-and decisionmakers to rise to the challenge of plurality. Our study emphasizes the range and diversity of values of one group of Mā ori from one tribe. Striving to better understand indigenous peoples' values, as well as the worldviews in which they are contained, is a useful exercise in itself (Campbell and Smith, 2006) . Engagement of indigenous peoples' worldviews and values however requires unique ways of perceiving, thinking, and valuing ecosystems and the environment (Woolley and McGinnis, 2000; Yli-Pelkonen and Niemelä, 2005; Berkes, 2012) . Effective accommodation of indigenous peoples' worldviews will raise the prominence of the intangible components, which are much more prominent within indigenous peoples' cultures than western industrialized societies (Groenfeldt, 2003) . Challenges regarding non-market valuation of indigenous cultural heritage have been outlined in a number of forums (see Adamowicz et al., 1998; Venn and Quiggin, 2007) . Most significantly, indigenous peoples hold places, objects, resources, and ideologies as invaluable and non-negotiable. This means that substitutability of goods and services, which are essential for most non-market valuation, may not be feasible or valid. Current intercultural limitations within current ES assessment processes risk indigenous peoples' values and perspectives being over-looked or becoming institutionalized within current frameworks. Therefore, approaches that facilitate the 'weaving' of indigenous peoples' worldviews and values into ES frameworks and assessments, as well as economic valuations, are needed (see Tengö et al., 2014 Tengö et al., , 2017 . Progress towards these outcomes will significantly contribute to the realisation of indigenous peoples' rights, as well as concepts of sustainability and socio-ecological resilience within the ES framework.
Conclusion
Interest in environmental values has greatly increased in recent decades as increasing global degradation and scarcity of resources raise issues such as around the allocation of resources (e.g., Costanza et al., 1997; Patterson and Cole, 1999; TEEB, 2010; Chick and Laurence, 2016) . Our study focused on the diversity of values held by one group within an indigenous culture to assess how well an ES framework was able to reflect these values. If an ES framework is able to effectively recognise and accommodate indigenous peoples' values then it could hold the promise of providing a common language and framework across cultures, thus enabling a consistent articulation of indigenous values for use in decision making. A fundamental concept that emerged from the MEA (2005) process was the linking environmental condition with human wellbeing. This concept provides common ground to engage indigenous peoples however the criteria for linkages between cultural epistemologies need further exploration.
Many key values for indigenous peoples potentially fall within the CES category. CES have proved difficult for ES assessments due to the cultural challenges to valuing them either qualitatively or quantitatively. Common valuation approaches, such as economic valuation methods, are unlikely to derive the 'true' value of services, for instance, related to the provisioning of traditional foods given that the available alternative food sources are not fully substitutable and fail to capture the cultural values associated with the provisioning of traditional foods. Also, critical valuation questions like: (i) what an indigenous community would pay to keep their access to native flora and fauna; or (ii) what a community would accept in terms of compensation for the loss of that flora and fauna become quickly fraught under an indigenous peoples' worldview of kinship with their natural world. Indigenous peoples' relationships with their environment are critical to maintaining their cultural identity integrity and wellbeing. Therefore the associated values are extremely difficult, if not impossible, to appropriately quantify or substitute. It is also unlikely that a valuation of the outcome will ever be the same for both questions. Regardless of the challenges with articulating the cultural services derived from indigenous values, it is important to find approaches, such as ES frameworks, to effectively recognise, articulate and integrate these values into decision-making processes and give a 'voice' to often disempowered people.
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